Introduction {#cesec10}
============

Human beings have biological, psychological, social, and cultural needs that must be satisfied to maintain their existence. Sleep is one of such basic requirements.[@bib1], [@bib2] Sleep is linked to and compatible with the body\'s circadian rhythm.[@bib3] One of the main functions of the circadian rhythm is to prepare one for sleep, which is the rest period for the night. A disturbance to the circadian rhythm leads to a corresponding malfunction in one\'s sleep pattern. In fact, sleep quality, as well as its duration, is diminished by working at night, in shifts, or for irregular hours.[@bib4] Prolonged sleeplessness has adverse impacts on human life. Therefore, it is inevitable that a health worker suffering from prolonged sleeplessness owing to the shift system will experience negative influences on his/her mental and physical health.[@bib5]

Emergency care service delivery is a profession that requires the shift system. Working during the night influences the extent to which one is ready for and adapted to the next day. Subsequent outcomes may include work accidents and traumas. For example, nurses working in the night shift are commonly observed to experience work accidents associated with scalpel cuts and pricks with injector needles later in the day.[@bib6] Emergency health workers have to work beyond ordinary working hours or days, have duties and responsibilities that potentially pose fatal threats, compete with time, use different technologies, and cause a great deal of stress and pressure. Currently, most work on a 24-hour basis, meaning they are continuously working for 24 hours. They have to cope not only with occupational risks caused by the nature of the night shift but also with the risk of making mistakes brought about by overworking. It is a known fact that long hours and overworking puts one at greater the risk of making mistakes is at work. In fact, it is reported in the literature that nurses who work in 12.5-hour shifts are three times as likely to make mistakes as those who work for 8.5 hours, and that the former group is more susceptible to medication-related mistakes and injuries associated with needles.[@bib7]

To sum up, research suggests that working in shifts has an adverse impact on one\'s physiological and psychological health, thus negatively affecting the security of both workers and patients.[@bib8] There is compelling evidence that working in shifts has a permanent influence on sleep quality. According to the findings of a study on nurses, daytime sleep following the night shift is of rather low quality.[@bib9] Those working during the night sleep two to four hours less than daytime workers and suffer from sleep deficiency, functional disturbances and fatigue.

All this information suggests that emergency health workers likely have impaired sleep quality as a result of working in a way not compatible with their natural biological rhythms. Additionally, impaired sleep of emergency health workers may possibly be reflected in their professional and social life.

The purpose of the present study is to identify the sleep quality of emergency health workers and to determine its effects on professional and social life.

Materials and Methods {#cesec20}
=====================

The study was conducted on a total of 121 voluntary emergency health workers who worked for 112 Emergency Aid Stations that actively operated in Kayseri in 2011. The data were collected through face-to-face interviews and two instruments, namely the Socio-Demographics Form and the Pittsburgh Sleep Quality Index (PSQI).

The PSQI is comprised of 24 questions. 19 questions are based on self-report and the remaining five are answered by the spouse or roommate. The scored 18 questions contain 7 domains (subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep medication, and daytime dysfunction). Each component is assigned a score ranging from zero to three. The sum of the scores in the seven domains yields the score for the whole scale. Thus, the overall score varies between zero and 21, with higher scores representing poorer sleep quality. A score of ≤5 in the overall PSQI suggests high sleep quality whereas a score of \>5 stands for poor sleep quality. For the present study, the effect of sleep quality on professional and social life was measured on a four-point scale (0=Never, 1=Rarely, 2=Often, 3=Always); however, the options often and always were merged into generally in the discussion section.[@bib10]

Statistical analysis {#cesec30}
--------------------

The continuous variables were represented in mean scores and standard deviation values whereas the discrete variables were expressed in terms of percentage and frequency distribution. The correlation among the categorical variables was studied via a chi-square test.

The correlation between the scores in sleep quality and variables in professional and social life was tested through a Pearson correlation analysis, while a logistic regression analysis was performed in order to identify the factors accounting for poor sleep quality. Sleep quality was identified as a dependent variable. Participants with a PSQI score of zero to five was assigned good=0 as a reference value whereas participants with a PSQI score of six to 20 was assigned poor=1 as a reference value. In addition, such variables as age, gender, educational status, marital status, length of service, and weekly working hours were accepted into the model as independent variables. The level of significance was p≤0.05.

The study was designed in accordance with the Helsinki principles of research.

Results {#cesec40}
=======

More than half of the participants (56.2%) were women, and 76% of them were 18 to 27 years old. In addition, 59.5% of the workers were single. As for their educational status, 68.6% were high school graduates whereas 31.4% had either an associate degree or bachelor\'s degree. Slightly more than half of the participants (52.9%) smoked, and 62% consumed large quantities of tea or coffee ([Table 1](#tbl1){ref-type="table"}).

Participant demographics were varied. 61.2% of the participants were emergency medical technicians and 20.7% were paramedics. For employment location, 69.4% of the participants worked for Emergency Aid Stations and the remaining 30.6% worked for Command and Control Centers. Nearly two-thirds of participants (64.5%) had been serving for one to five years. 70.2% of the participants worked on a 24-hour basis and 71.7% worked for 48 hours a week. Only 20% of participants functioned as ambulance drivers permanently twice a week. Out of these ambulance drivers, 7.4% were involved in a traffic accident when on duty.

Out of all the participants, 86% reported experiencing sleep deficiency at varying percentages (rarely-generally). The mean score of the participants in the Pittsburgh Sleep Quality Index was 4.14±3.09 (min: 0, max: 14), and 28.9% had poor sleep quality (scores of 6 to 14). The prevalence of poor sleep quality was 39.7% (p=0.004) among women, 41.7% (p≤0.001) among single participants, 31.6% (p=0.005) among university graduates, 33.4% (p=0.003) among those with a length of service less than five years, 36.5% (p=0.014) among emergency medical technicians, and 64.3% (p=0.002) among those who permanently worked in the night shift ([Table 2](#tbl2){ref-type="table"}).

The participants with poor sleep quality suffered from loss of attention or concentration (40%, p=0.016), failure to take emergency actions (57.9%, p=0.001), reduced motivation (46.2%, p=0.004), reduced performance (41.4%, p=0.024), and low work efficiency (48.1%, p=0.008). Poor sleep quality led the sufferers to experience negative influences on their daily life (51.6%, p=0.004), restrictions on their social life activities (45.7%, p=0.034), and communication difficulties (34.7%, p=0.229) ([Table 3](#tbl3){ref-type="table"}).

According to the correlation analysis, poorer sleep quality (higher PSQI scores) led to disturbances in daily life activities (r=0.462, p≤0.001) and social life (r=0.375, p≤0.001), excessive fatigue (r=0.429, p≤0.001), reduced motivation (r=0.318, p≤0.001), low work efficiency (r=0.306, p=0.001), reduced performance (0.275, p=0.002), failure to take emergency actions (r=0.300, p=0.001), and loss of attention and concentration (p=0.237, p=0.009) ([Table 4](#tbl4){ref-type="table"}). The regression analysis indicated that two main predictors of poor sleep quality were being a woman (wald: 6.91, p=0.09, 95% Confidence Interval: 0.111--0.726) and being single (wald: 11.07, p=0.001, 95% Confidence Interval: 0.057--0.477).

Discussion {#cesec50}
==========

Nearly one-third of the participants reported that their sleep quality was poor. Among the main factors in low sleep quality were being a woman and single. In addition to disrupting one\'s daily life, low sleep quality also led sufferers to experience excessive fatigue, loss of attention/concentration, lack of motivation, and reduced performance, thereby having negative impacts on their professional life.

Approximately one-third of the participants had low levels of sleep deficiency. Similarly, Machi et al.[@bib11] reported that the prevalence of sleep deficiency was 31% among emergency health workers. Shao et al.[@bib12] found a more profound prevalence of 57% among nurses who worked in shifts. The slight but frequent problems with sleep quality among the participants in our study could be attributed to the fact that the sample was mainly comprised of individuals that were young and within first years of their career, and thus they had not experienced shift intolerance yet. Another reason for the poor sleep quality might be that the great majority of the participants worked on a 24-hour basis.

According to the findings of the present study, one crucial factor in low sleep quality was gender. Similar to other studies, this study indicated that women had poorer sleep quality. Likewise, research on nurses indicates that women have lower sleep quality than men.[@bib13], [@bib14] According to Ruggiero,[@bib15] women health workers who work in shifts tend to have poorer sleep quality. In the present study, the women participants were more inclined to fatigue. Similarly, one finding of a study on the general public in Sweden is that women have more sleep-related problems although they sleep for longer than men.[@bib16] Difficulty falling asleep, uneasy sleep and fatigue cause women health workers to have increased stress and to experience physiological disturbances.[@bib16]

The other significant factor in poor sleep quality was being single. Similarly, Watanabe et al.[@bib14] conducted a study in a Japanese hospital on female nurses who work shifts, and observed that the effects of shift changes on sleep patterns were less strong among the married women than the single women. According to Vidacek et al.,[@bib17] however, women who are married sleep for significantly shorter following the night shift when compared to those who are not married.

Such conflicting findings in the literature might result from the possibility that participants will have different familial/domestic responsibilities and life styles. To further complicate this issue, Caliyurt[@bib4] reports that marital status has no influences whatsoever on sleep quality.

In the present study, poor sleep quality had negative impacts on the participants\' professional and social life. It led to fatigue, loss of attention and concentration, failure to take emergency actions, and reduced job motivation and work efficiency. Sleep quality, as well as its duration, is diminished by working at night, in shifts, or for irregular hours.[@bib18] Emergency health workers represent one of the few professional groups that have to work during the night shift for varying hours for the extent of their career. Working during the night means that one will sleep during the day, which affects sleep both qualitatively and quantitatively. Working for varying hours has two influences on health, namely inability of the body to satisfy its biological rhythm, especially in terms of sleep and digestion, and disruptions in one\'s familial and social life. It is reported in the literature that a reduction of a night\'s sleep by 1.3 to 1.5 hours diminishes alertness in the following day by 32%.[@bib19] A disturbance in sleep quality as a consequence of working in shifts also influences job performance, as was demonstrated in the present study. From their study looking at the effects of working at night on the circadian rhythm and sleep quality among nurses, Brugne et al.[@bib20] concluded that working at night is not advisable. This study demonstrated that those who work at night generally lack attention between 02.00 and 04.00 am, and recommended that periodical periods of sleep and rest (e.g. at noon) could reduce the negative impacts of working at night.

Sleep deprivation among health workers and the negative impacts of fatigue is an interesting and relevant field of study. These subjects have significant impacts on patient safety and the local economy. The influence of sleep on cognitive function and performance are revealed through prospective and retrospective studies.[@bib20], [@bib21], [@bib22] Sleep is an important part of human life, and it is necessary for efficient performance. Experimental studies on sleep have demonstrated that sleep deprivation leads to disorders in cognitive functions such as attention-related problems,[@bib23] disturbances in practical functions, memory disorders, perception-related disorders, and affective disorders.[@bib23], [@bib24]

Ratcliff et al.[@bib25] reported that sleep deprivation has common but reversible influences on brain functions, especially cognitive functions. They stressed that sleep deprivation results in disturbances in decision-making mechanisms and information quality. Sleep deprivation is also reported to increase the risk of injuries and accidents. Sleeplessness, which results from working in shifts or on a 24-hour basis, is accompanied by mental and physical fatigue owing to irregular sleep patterns, frustration, distractibility, and irritation. Sleeplessness diminishes one\'s ability to self-maintain, affecting his or her preparedness for and adaptation to the next day as well as his or her quality of life.[@bib8], [@bib26] Human metabolism cannot adjust to working at night, and negative impacts on the body can persist even ten years after this type of working is abandoned.[@bib8]

In the present study, it was observed that emergency health workers with poor sleep quality were generally tired. Fatigue is a reaction to insufficient satisfaction of physical and psychological needs. It is also an indicator of the existence of a disease. Fatigue usually prevents one from performing activities that he or she would be able to carry out under normal conditions. It gradually and cumulatively reduces effective performance. Despite this, one can overcome with a period of good sleep. Even so, it is known that the effects of sleeplessness make it hard for one to handle various activities when he or she is awake.[@bib27], [@bib28]

Our study has some limitations. First, the data was collected through a survey based on subjective reporting. Second, the study did not include a control group comprised of individuals who did not work in night shifts. Finally, our population consisted of emergency health workers in Kayseri, and thus we cannot generalize our results to other occupational groups.

Conclusion {#cesec60}
----------

It is necessary for the working conditions at 112 Emergency Aid Stations, along with the length of shifts, to be reorganized. Areas allocated for rest during shifts should be improved and appropriate rest conditions should be established for the period following shifts. This will possibly better the currently poor sleep quality among emergency health workers, thus increasing work efficiency and performance and to enabling health workers to thrive in their profession.
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###### 

The distribution of the emergency health workers by their descriptive characteristics

  Descriptive characteristics          n     \%
  ------------------------------------ ----- -------
  Gender                                     
   Man                                 53    43.8
   Woman                               68    56.2
   Total                               121   100.0
  Age groups                                 
   18--27                              92    76.0
   28--37                              26    21.5
   38--46                              3     2.5
   Total                               121   100.0
  Marital status                             
   Married                             49    40.5
   Single                              72    59.5
   Total                               121   100.0
  Educational status                         
   High school                         83    68.6
   Associate degree                    33    27.3
   Bachelor\'s degree                  5     4.1
   Total                               121   100.0
  Length of service (Years)                  
   ≤1--5                               96    79.4
   6--10                               20    16.5
   16--20                              5     4.1
   Total                               121   100.0
  Weekly work schedule                       
   Day shift (8.00 am--5.00 pm)        5     4.3
   Night shift (5.00 pm--8.00 am)      14    11.5
   Evening shift (5.00 pm--11.59 pm)   17    14.0
   24-hour basis (8.00 am--8.00 am)    85    70.2
   Total                               121   100.0

###### 

The scores of the emergency health workers in the pittsburgh sleep quality Index in reference to certain characteristics

  Demographics and professional variables     Sleep quality   p                              
  ------------------------------------------- --------------- ------ ---- ------ ---- ------ ---------
  Gender                                                                                     
   Man                                        45              84.9   8    15.1   53   43.8   0.004
   Woman                                      41              60.3   27   39.7   68   56.2   
  Marital status                                                                             
   Married                                    44              89.8   5    10.2   49   40.5   \<0.001
   Single                                     42              58.3   30   41.7   72   59.5   
  Educational status                                                                         
   High school                                60              72.3   23   27.7   83   68.6   0.005
   Associate degree or bachelor\'s degree     26              68.4   12   31.6   38   31.4   
  Length of service                                                                          
   0--5 years                                 64              66.6   32   33.4   96   79.3   0.003
   6--20 years                                22              88.0   3    12.0   25   20.7   
  Professional status                                                                        
   Emergency medical technician (EMT)         47              63.5   27   36.5   74   61.1   0.014
   Emergency medical technician (Paramedic)   18              72.0   7    28.0   25   20.7   
   Physician-nurse-health officer             21              95.5   1    4.5    22   18.2   
  Work Schedule                                                                              
   8.00 am--5.00 pm (Day shift)               4               80.0   1    20.0   5    4.1    0.002
   5.00 pm--8.00 am (Night shift)             5               35.7   9    64.3   14   11.6   
   5.00 pm--11.59 pm (Evening shift)          12              70.6   5    29.4   17   14.0   
   24-hour basis (8.00 am--8.00 am)           65              76.5   20   23.5   85   70.3   

Column percentage.

###### 

The effect of the sleep quality of the emergency health workers on their professional and social life

  Variables in professional and social life    Sleep quality   p                               
  -------------------------------------------- --------------- ------- ---- ------ ---- ------ ---------
  Sleep deficiency prior to the 24-hour duty                                                   
   Never                                       13              76.5    4    23.5   17   14.0   0.285
   Sometimes                                   43              65.2    23   34.8   66   54.5   
   Generally                                   30              78.9    8    21.1   38   31.4   
  Fatigue                                                                                      
   Never                                       14              100.0   0    0.0    14   11.6   \<0.001
   Sometimes                                   65              77.4    19   22.6   84   69.4   
   Generally                                   7               30.4    16   69.6   23   19.0   
  Loss of attention and concentration                                                          
   Never                                       29              90.6    3    9.4    32   26.4   0.016
   Sometimes                                   48              64.9    26   35.1   74   61.2   
   Generally                                   9               60.0    6    40.0   15   12.4   
  Failure to take emergency actions                                                            
   Never                                       35              87.5    5    12.5   40   33.1   0.001
   Sometimes                                   43              69.4    19   30.6   62   51.2   
   Generally                                   8               42.1    11   57.9   19   15.7   
  Reduced job motivation                                                                       
   Never                                       22              91.7    2    8.3    24   19.8   0.004
   Sometimes                                   43              74.1    15   25.9   58   47.9   
   Generally                                   21              53.8    18   46.2   39   32.2   
  Reduced job performance                                                                      
   Never                                       26              86.7    4    13.3   30   24.8   0.024
   Sometimes                                   43              69.4    19   30.6   62   51.2   
   Generally                                   17              58.6    12   41.4   29   24.0   
  Low work efficiency                                                                          
   Never                                       26              89.7    3    10.3   29   24.0   0.008
   Sometimes                                   46              70.8    19   29.2   65   53.7   
   Generally                                   14              51.9    13   48.1   27   22.3   
  Communication difficulty                                                                     
   Never                                       25              80.6    6    19.4   31   25.6   0.229
   Sometimes                                   47              65.3    25   34.7   72   59.5   
   Generally                                   14              77.8    4    22.2   18   14.9   
  Negative effects on social life                                                              
   Never                                       25              78.1    7    21.9   32   26.4   0.034
   Sometimes                                   42              77.8    12   22.2   54   44,6   
   Generally                                   19              54.3    6    45.7   25   28.9   
  Negative effects on daily life                                                               
   Never                                       27              84.4    5    15.6   32   26.4   0.004
   Sometimes                                   44              75.9    14   24.1   58   47.9   
   Generally                                   15              48.3    16   51.6   31   25.6   

Column percentage.

###### 

The correlation between the scores of the emergency health workers in the Pittsburgh Sleep Quality Index and the variables in professional/social life

  Variables in professional and social life   Rho     p
  ------------------------------------------- ------- ---------
  Negative effects on daily life              0.462   \<0.001
  Excessive fatigue                           0.429   \<0.001
  Negative effects on social life             0.375   \<0.001
  Reduced motivation                          0.318   \<0.001
  Low job efficiency                          0.306   0.001
  Failure to take emergency actions           0.300   0.001
  Reduced performance                         0.275   0.002
  Loss of attention and concentration         0.235   0.009
  Communication difficulty                    0.151   0.098
